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Abstract 
Bipolar Spectrum Disorders (BPSDs) are associated with cognitive and psychosocial impairment, 
but few studies have examined how they compare to other psychiatric disorders in academic 
settings. This study compared grade point average (GPA), social problems, and behavior 
problems in youth with BPSDs to Attention-Deficit-Hyperactivity-Disorders (ADHD) and 
Unipolar Depressive Disorders (UD). Participants were 311 youth, ages 5-18 (40% female), 
recruited from a community mental health center (n=240) and an academic medical center 
(n=71). Ethnic composition was 67% African American, 25% Caucasian, and 10% other. Semi-
structured interviews established diagnoses. Care-givers completed questionnaires assessing their 
child’s problematic social and behavior tendencies, mood symptoms, and provided information 
about the child’s performance in school. BPSDs were a stronger predictor of worse academic 
performance, and a greater amount of reported social and behavior problems than UD. No 
significant differences were present in comparison with ADHD. Depression and (hypo)mania 
partially explained the effect of BPSDs on academic impairment and reported behavior problems. 
The specific indirect effect of (hypo)mania was the only mediator in both models, with 
depression suppressing the effect of BPSDs on behavior problems. Results suggest that 
treatments targeting (hypo)manic symptoms may improve several domains related to school 
functioning. 
Key Terms: Bipolar Spectrum Disorders, youth, academic performance, mood symptoms 
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School Functioning in Bipolar Spectrum Disorders: An Indirect Perspective 
Bipolar Spectrum Disorders (BPSDs) in children and adolescents have received 
increasing attention over the past few decades. A recent examination of PubMed reported that 
almost 90% of the literature regarding bipolar disorders in pediatric populations has been 
published since 1980 (Fristad & Algorta, 2013). The spike in literature is due in part to 
considerable debate over the phenomenology, prevalence, and course of illness for BPSDs. In an 
attempt to clarify the clinical characteristics and improve treatment methods, over three-fourths 
of the current literature classifies as review articles, neuroscience, pharmacology, and/or 
phenomenology studies. Roughly one percent of these publications examine psychosocial 
domains. Despite the heterogeneity of the clinical presentation, BPSDs are still considered valid 
diagnoses in pediatric populations (Youngstrom, Birmaher, & Findling, 2008). Given that 
bipolar disorder was listed as the fourth leading cause of disability among adolescent’s ages 15 
to 19 by the World Health Organization in 2011 (Gore et al., 2011), the need to better understand 
the way this disorder impacts these youths lives is crucial.  
The school environment is highly influential on the development of children and 
adolescents. It is here that children begin to build a concept of themselves in relation to their 
peers. School entry begins the gradual shift in dependence from caregivers to their friends 
(Wentzel, 1998). Thus, secondary education is not only important because of the implications it 
holds for future success, but also because of the effect it has on the social and behavioral 
development of the child. Healthy peer relationships are crucial in encouraging prosocial goal 
pursuit and providing support against emotional distress, which may in turn further influence 
academic performance (Wentzel, 1999). It is known that school functioning in BPSDs is 
impaired; however, the extent of impairment and underlying processes has not been well 
SCHOOL FUNCTIONING IN BPSD   5 
 
elucidated. Recognition of the difficulties these individuals experience within academic settings 
is essential to developing appropriate educational programs for these youth (Gore & Umizawa, 
2011). Furthermore, BPSDs are often misunderstood by teachers in public educational systems, 
limiting the ability of teachers and special education services to address the specific needs of 
youth diagnosed with BPSDs. In order to understand the full extent of impairment within these 
youth, it is necessary to analyze how they compare to other well-known disorders that experience 
difficulties in school functioning. The current study addresses this gap by examining three 
domains related to school functioning: academic achievement, social problems, and behavior 
problems. We compared adolescents with BPSDs to adolescents with Attention-Deficit-
Hyperactivity-Disorder (ADHD) and Unipolar Depression (UD), and examined the ability of 
current mood symptoms to explain the impairment in school functioning. 
Neurological Studies Examining Cognitive and Behavioral impairment 
More is known about the neuroscience correlates of BPSDs than its psychosocial 
correlates. It is beneficial to understand developments in the neurological profile as a foundation 
for understanding the cognitive and behavioral difficulties these youth may have in school 
settings. BPSDs are considered to be neurodevelopmental disorders affecting the development of 
the central nervous system (Caetano, Olvera, Glahn, Fonseca, & Soares, 2011). In adults, bipolar 
disorder (BD) is marked by neurological abnormalities and severe cognitive impairment. An 
increasing literature has identified these same abnormalities and level of impairment within 
pediatric populations, finding that youth with BPSDs experience greater academic difficulty than 
healthy controls. Specifically, neurocognitive studies in youth with BPSDs have shown 
abnormalities in the anterior cingulate gyrus (ACG) and the prefrontal cortex. The ACG is a part 
of the limbic lobe and is involved in rational cognitive functions, such as decision-making, 
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reward anticipation, empathy, impulse control, and emotion formation and processing (Chiu, 
Widjaja, Bates, Voelbel, & Hendren, 2008). Furthermore, the ACG is highly influential in 
cultivating learning by linking behavioral outcomes to motivation. Thus, abnormal development 
of the ACG could impair the acquisition of appropriate behaviors or emotional responses to 
certain situations, leading to maladaptive behaviors and coping strategies (Drevets, Savitz, & 
Trimble, 2008).  
Neuroimaging scans provide evidence that the ACG in youth with BPSDs has less grey 
matter and lower overall volume than healthy controls (Chiu et al., 2008). Although there is little 
research linking the abnormal development of the ACG to specific everyday functioning, 
Zimmerman and colleagues (2006) found that the volume of the ACG is related with poorer 
scores on tests of executive functioning in a sample of patients with bipolar disorder and healthy 
controls. Youth diagnosed with schizophrenia and major depressive disorder also experience 
abnormal development within the ACG. These abnormalities have been shown to manifest in 
dysregulation of emotional expression and experience (Drevets et al., 2008). Emotion 
dysregulation may lead to poorly adapted emotional responses that can affect learning and social 
interactions. 
  Youths with BPSDs also show molecular abnormalities in the prefrontal cortex. Similar 
to the ACG, the prefrontal cortex is also responsible for emotional expression and cognitive 
functions (Fuster, 2002). Research investigating molecular levels in BPSDs indicates that these 
youth have chemical imbalances in the brain, causing neurological alterations that affect the 
development of the prefrontal cortex. Specifically, low N-acetyl-aspartate (NAA) and 
glycerophosphocholine plus phosphocholine levels in the medial prefrontal cortex and high myo-
inositol/phosphocreatine plus creatine ratios in the dorsolateral prefront cortex are lower in 
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patients with BPSDs as compared to healthy controls (Caetano et al., 2011). These molecules 
maintain fluid balances, lipid/myelin synthesis, and energy production within the brain. Lower 
levels result in abnormal branching in the dendrites and neuropil within the prefrontal cortex, 
which can lead to neurodevelopmental abnormalities (Stockmeier, Mahajan, Konick, Overholser, 
& Rajkowska, 2004). Interestingly, Neuropil and dendritic arborization are components of grey 
matter, suggesting that evidence from Caetano et al. (2011) may lead to the aforementioned 
abnormalities of the ACG. Nevertheless, lower neurochemical levels in these areas result in 
alterations to emotional regulation and attentional control (Ochsner & Gross, 2005).  
At this point, it is clear that BPSDs disrupt brain functioning at a cellular level, and 
particularly affects regions important in emotion regulation and behavioral inhibition. Are these 
changes subtle, or do they lead to meaningful changes in the educational environment?  
Academic performance 
Past research indicates substantial impairment in academic functioning among youth with 
BPSDs, resulting in increased use of special education services, higher reading and math 
difficulties, and lower full scale IQ than healthy controls (Faedda, Baldessarini, Glovinsky, & 
Austin, 2004; Findling, Gracious, McNamara, Youngstrom, & Calabrese, 2001; Wozniak, 
Biederman, Kiely, & Ablon, 1995). Furthermore, research has linked this impairment to the 
disorder rather than individual characteristics; for example, Quackenbush and colleagues (1996) 
investigated several dimensions of school functioning before and after diagnosis, in which 
students experienced significant deterioration in work effort, academic achievement (especially 
in mathematics), peer relationships, and extracurricular involvement. Following these 
implications, BPSDs are currently viewed as neurodegenerative disorders, with increasing 
impairment manifesting over time (Caetano, Olvera, Glahn, Fonseca, & Soares, 2005). 
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Overarching deficiencies in several cognitive domains may provide evidence for why these 
youth experience increasing difficulties in the academic environment. A recent meta-analysis 
constructs a profile of detrimental functioning in working memory, fluency, interference control, 
planning, and set shifting (Joseph, Frazier, Youngstrom, & Soares, 2008). The latter three areas 
are more specific to BPSDs, indicating that these youth experience increased difficulty in 
inhibiting distraction from irrelevant stimuli and having flexibility in thinking strategies. 
Impairment in these areas of cognitive functioning support the implications derived from 
evidence of neurological abnormalities in these youth. Furthermore, Pavuluri, O’Conner, Harral, 
Moss, and Sweeny (2006) pioneered the research linking neurocognitive functioning to specific 
causes of academic impairment for youth with BPSDs. Her research shows that disturbances in 
attention, working memory, verbal memory, and executive functioning collectively predict 
reading and/or writing difficulties, while attentional difficulties predict lower performance in 
mathematics. Supporting the implications constructed from cognitive deficiencies, mathematics 
has been found to be an especially prevalent area of impairment in BPSDs (Lagace, Kutcher, & 
Robertson, 2003; Quackenbush et al., 1996). Although neuropsychological assessments are 
important in understanding specific deficits in these youth, they do not provide evidence for how 
these individuals perform in a curriculum setting. To my knowledge, there are no studies that 
have used grade point average as a means for measuring academic performance in relation to 
other psychopathology, which would provide an ecologically valid and important measure of 
impairment.  
Given the generally high estimates of comorbidity in BPSDs (Birmaher, Axelson, Strober, 
Gill, & Keller, 2006; Kowtach, Youngstrom, Danielyan, & Findling, 2005), and the confounding 
roles it may have in overall functioning (Angold, Costello, & Erkanli, 1999; Youngstrom, 
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Arnold, & Frazier, 2010), it is necessary to understand bipolar disorder outside of this context in 
order to elucidate the specific impairments associated with this diagnosis. Evidence shows that 
youth still resemble the cognitive profiles previously identified even when adjusting for 
comorbidity; e.g., even when controlling for ADHD, cognitive deficiencies associated with this 
disorder, namely sustained attention, working memory, and processing speed, remain impaired in 
youth with BPSDs (Doyle, Wilens, Kwon, Siedman, & Faraone, 2005). In comparison studies, 
adolescents with BPSDs have exhibited more global and academic impairment than UD 
(Lewinsohn, Klein, & Seeley, 1995) and significantly lower IQ, WRAT arithmetic percentiles, 
and WRAT reading standard scores than those with ADHD (Wozniak et al., 1995). Furthermore, 
recent research examining Quality of Life (QoL) provides evidence that youth with BPSDs 
experience significantly lower QoL in several areas of functioning including physical, emotional, 
self-esteem, family, friends, and school functioning compared to youth with ADHD, UD, and 
other non-mood or non-behavioral disorders (Freeman, Youngstrom, Michalak, Siegel, & 
Findling, 2009). Although these studies give increasing evidence that youth with BPSDs may be 
more impaired than those with other psychiatric disorders, it is important to remember that 
academic performance in the present study is an overall measure of performance and increased 
proficiently in certain areas may make up for math related deficiencies. Supporting this statement, 
95% of teachers reported either language, art, athletics, or music as academic strengths in one 
sample of youth (Lagace et al., 2003). However, it is unknown how far these implications can be 
extended, for academic strength may just be a relative term. It is anticipated that the comparison 
of academic performance in the present study will help clarify this relation. 
Social problems 
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The literature in psychosocial functioning shows distinct disadvantages in a variety of 
social domains as compared to healthy controls. In adult populations, those with BD report less 
social support, low quality relationships, fewer social interactions, and increased conflict in peer, 
family, and work relationships (Merikangas et al., 2007; Beyer et al., 2003; Morriss et al., 2007; 
Coryell et al., 1998). Furthermore, an increasing literature examining pediatric populations 
indicates that these youth experience difficulties associated with several domains of social 
relationships including perspective-taking skills, social skills, emotional regulation, interpersonal 
problem-solving skills (Geller et al., 2000; Goldstein, Miklowitz, & Mullen, 2006), familial and 
peer interactions, lower social competence, and higher levels of social withdraw (Geller, Warner, 
Williams, & Zimmerman 1998; Goldstein et al., 2009). In distinguishing psychosocial 
impairment across psychopathology, cognitive deficiencies such as erroneous identification of 
facial expressions may provide an underlying explanation for poor social functioning in BPSDs 
relative to other psychiatric disorders (McClure et al., 2005).  
Considering the relevant literature, Adult profiles of BP are associated with profound 
impairment in nearly every domain of psychosocial functioning with greater impairment 
associated with depression than (hypo)mania (Judd et al., 2005). These findings may lead to the 
inference that youth with BPSDs and UD experience similar levels of social impairment. This is 
further indicated by distinct similarities in the neurological profiles in adolescents (Drevets et al., 
2008). However, the relevant distinction is unclear. On one end, (hypo)manic symptoms are also 
associated with social impairment (Goldstein et al., 2009), and youths with BPSDs have been 
shown to fluctuate rapidly between episodes (Geller et al., 1998), giving grounds that an 
interaction between these symptom presentations may result in greater impairment. On the other, 
(hypo)manic symptoms may improve the “dark perceptions” associated with bipolar depression 
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(Van Meter, Henry, & West 2013). Similarly, High rates of comorbid CD and ODD are common 
in mood disorders. Therefore, implications from (Goldstein et al., 2009) showing that poor 
interpersonal functioning in BPSDs was strongly associated with the presence of CD and/or 
ODD may also extend to UD. In comparison with ADHD, it has been shown that (hypo)manic 
youth tend to experience more impairment on indices of social, familial, and academic 
functioning (Geller et al., 2000). Additionally, these youth reported having fewer or no friends 
and were rated by interviewers as having poorer social skills than their peers with ADHD. 
Considering the various social deficiencies associated with ADHD (Hoza et al., 2005), youth 
with BPSDs may have substantial difficulties interacting with their peers. Given the trajectory of 
the current literature, it remains inconclusive whether BPSDs are more impaired in social 
functioning than UD, but several studies have shown distinct impairment in comparison to 
ADHD. 
Behavior problems 
Typically, externalizing disorders are associated with disruptive behavior. BPSDs in 
youth make an interesting case because they are associated with both externalizing (i.e mania) 
and internalizing (i.e. depression) symptoms (Youngstrom, Findling, & Calabrese, 2003). In 
studies on offspring of bipolar patients, these children have been shown to have higher levels of 
externalizing, internalizing, and thought problems than peers with no psychiatric parents 
(Klimes-Dougan et al., 2013). Phenomenological profiles indicate that over 70% of youth with 
pediatric bipolar disorder show symptoms of increased energy, psychomotor agitation, 
distractibility, irritability, reckless activity, and poor judgment (Kowatch, Youngstrom, 
Danielyan, & Findling, 2005; Serretti & Olgiati, 2005). Given this symptomatic profile, it seems 
extremely likely that these youth have difficultly adhering to behavioral guidelines in classroom 
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environments. Furthermore, high rates of irritability and aggression have been found in youth 
with BPSDs (Biederman, Russell, Soriano, Wozniak, & Faraone, 1998), which may manifest in 
conflicting behaviors. One study, using the Modified Overt Aggression Scale which measures 
levels of verbal, object, self, other, and total aggression found that youth with BPSDs were more 
verbally aggressive and showed higher levels of reactive aggression than those with ADHD 
(Doerfler, Connor, & Toscano, 2011). Presentations of aggression were increasingly prominent 
when these youth were frustrated. Additionally, youth with BPSDs were more likely to report 
that they had been suspended or expelled from school than those with ADHD. Other studies have 
reported that intense temper outbursts are not uncommon in youth with BPSDs (Biederman et al., 
2000) and explosive behaviors are associated with manic episodes (Wozniak et al., 1995). 
Additionally, Van Meter and colleagues (2013) found an association between parent-reported 
depression and greater intensity of problematic behaviors, indicating that youth with BPSDs 
experience behavioral difficulties across both polarities. This may further complicate behavior 
regulation, especially in response to conflicting situations. Moreover, BPSDs are often in 
combination with other disruptive behavioral disorders, with typical estimates showing that half 
of these youth have comorbid oppositional defiant disorder, and one out of five have conduct 
disorder (Kowatch et al., 2005; Kutcher, Robertson, & Bird, 1998). Considering the level of 
disruptive behavior associated with BPSDs, typical punishment strategies such as detention, 
suspension, and expulsion may only result in poorer academic performance due to absence from 
the classroom. Comparison with other well-known disorders may help raise awareness about the 
difficulties associated with these youth. It is predicted that youth with BPSDs will show 
significantly greater impairment than those with UD and ADHD. 
Symptoms of BPSDs that may account for functional impairment 
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The aforementioned literature provides evidence that school functioning is impaired in 
BPSDs; however, there still exists some confusion in the different factors that may explain the 
relation between diagnosis and functional impairment. Thus, investigating certain factors that 
may account for this pathway is important for deriving clinical implications. In adult studies, 
euthymic BD patients still show significant cognitive impairments as compared to healthy 
controls, scoring lower on all neuropsychological indexes assessed by the Central Nervous 
System Vital Signs (Fahkry, Ghonemy, & Salem, 2013). Additionally, in a pediatric sample, Eric 
and colleagues (2013) found significant differences in euthymic bipolar patients in comparison to 
healthy controls, specifically in attention. In line with the connection implied between attentional 
and mathematic deficiency, Lagace et al. (2003) provide evidence that a diagnosis, outside of 
current mood state, results in lower academic performance. Bipolar I youth reported significantly 
poorer mathematical functioning and scored lower on standardized tests in mathematics than 
healthy controls. This research appears to indicate that there is some impairment due to persistent 
or trait-like qualities of a bipolar diagnosis itself. However, conflicting evidence exists in the 
literature, in which a small sample of euthymic patients did not differ from controls in sustained 
attention (a significant predictor of mathematical impairment) (Delbello, Zimmerman, Mills, 
Getz, 2004). If discordance exists, these differences may be due in part to other factors outside of 
diagnosis.  For instance, Clark and colleagues (2002) suggested that residual mood symptoms 
might impair cognitive functions in patients with affective disorders. Supporting this, Fahkry et 
al., (2013) reported that the adult sample scored lower on several cognitive styles than healthy 
controls, including hopelessness, hostility, and anger, which were linked to most recent mood 
episode. Thus, even in euthymic patients, residual symptoms or scaring from mood episodes may 
influence current performance.  
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However, the literature does not provide a conclusive account of the influence mood 
symptoms have on impairment. There is evidence that both polarities affect academic 
performance, in which an association was found between higher scores in both manic and 
depressive symptoms and poorer scores in mathematics (Meyer & Krumm-Merabet, 2003). 
However, MacCabe and colleagues suggest that people in a (hypo)manic episode can often be 
clever and attentive, resembling apparently enhanced access to a variety of cognitive resources; 
indicating that academic impairment may not be consistent or universal. Furthermore, in the 
pediatric literature, manic symptoms, regardless of parent or clinician report, have been found to 
show no association with problematic behavior (Van Meter et al., 2013). This finding offers a 
contrary account regarding previous implications that intense behavioral responses are due to 
manic symptoms. Thus, the present study sets out to investigate the mediating role of current 
symptoms in the three aforementioned domains in order to, 1) investigate a novel approach in the 
pathway between diagnosis and functional impairment, 2) attempt to add clarity to the interaction 
between affective symptoms, and 3) examine the way in which each polarity influences 
academic performance, behavior, and social interactions in youth with BPSDs.  
Recap of the current aims and specification of the hypotheses 
As described above, the aims of the current study were: to examine the specific domains 
of school functioning difficulties experienced by youth with BPSDs as compared to other 
psychopathology (Aim 1); and to examine whether or not current mood symptoms mediate these 
effects through diagnosis (Aim 2). Academic achievement was determined by current grade 
point average, and the behavior and social problems were both recorded from scales made from 
items included in the Child Behavior Checklist (Achenbach, 1991). Given previously 
documented age and gender differences in key variables of interest, these were considered as 
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control variables in all analyses. We expected that youth with BPSDs would experience greater 
impairment across more domains of school functioning in comparison to peers with ADHD and 
UD. Further, current mood symptoms would partially explain impairment in academic 
performance, behavior, and social problems in bipolar youth.  
Method 
Participants 
Participants within The Assessing Bipolar Disorder: A Community and Academic-Blend 
(ABACAB) study were recruited from a community mental health center (CMHC) and an 
outpatient academic medical center. Recruitment from the CMHC targeted a random subsample 
of families receiving outpatient treatment. Minimal exclusionary criteria required that the 
individuals must be between the ages of 5 and 18, and that families must be capable of 
conversational English. Recruitment within the outpatient academic medical center targeted 
specific diagnoses, including all bipolar spectrum disorders, unipolar depression, ADHD, 
conduct disorder, and aggressive behavior regardless of diagnosis. A convenience sample was 
obtained through advertisements and referrals describing the treatment studies, in which 
interested families completed the diagnostic assessment as a baseline evaluation. Inclusion 
criteria within this sample extended to individuals between 5 years 0 months and 17 years 11 
months who provided 1) written assent, 2) caregiver consent, 3) capability of conversational 
English, and 4) attendance along with caregiver for baseline assessment. Exclusions from 
enrollment at the academic medical center included those individuals who suffered from a 
pervasive developmental disorder, had an Autism Screening Questionnaire score of 15 or higher, 
and/or appeared to suffer from moderate to severe cognitive impairment. 
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After inclusion and exclusion in the ABACAB study, and utilizing only those participants 
who provided information for the relevant measures in the current study, we arrived at a 
subsample of 311 youth ages 5-18 (40.2% female; M age=11.07) recruited from a community 
mental health center (n=240) and an academic medical center (n=71). Ethnic composition was 
66.9% African American, 24.8% Caucasian, and 8.4% other. Table 1 presents the demographic 
information for the sample and distribution of diagnoses. There were no significant differences in 
demographic information between the subsample and the overall sample, ps>.05. 
Measures 
Diagnosis. Diagnoses were made using the Schedule for Affective Disorders and 
Schizophrenia for School-Age Children – Present and Lifetime Version (KSADS-PL) (Kaufman 
et al., 1997) using the depression and mania items from the Washington University KSADS 
(Geller et al., 2000). Final decisions were made through consensus conducted by a licensed 
clinical psychologist with information on prior treatment history, family history of mental health, 
and in strict adherence to the DSM-IV-TR (APA, 2004). Fifty-six youths met DSM-IV criteria 
for a bipolar spectrum disorder, including Bipolar I (n=8), II (n=6), cyclothymic disorder (n=19), 
or bipolar not otherwise specified (n=23); 84 youth had a unipolar depressive diagnosis, and 193 
were diagnosed with an attention-deficit hyperactivity disorder. The methods used in the current 
study grouped all bipolar diagnoses together. Supporting this, there is evidence that no 
significant differences exist between BPSDs in multiple domains of psychosocial functioning 
(Goldstein et al., 2009). In distinguishing between diagnostic classifications, all youth given a 
diagnosis of BPSDs, ADHD, and/or UD are included in the respective categories as opposed to 
dividing the disorders by hierarchical criteria; i.e. youths with ADHD may also have a comorbid 
mood disorder.  
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Child Behavior Checklist (CBCL; Achenbach, 1991). Caregivers completed 104 items 
rating their child on various behavioral and emotional problems. The CBCL assesses both 
internalizing and externalizing behaviors with several subcategories measuring social withdraw, 
destructive behavior, social problems, and aggressive behavior, among others. The present study 
used the 11 item Social Problems scale, which rated items such as “Complains of loneliness” on 
a Likert scale of 0 (Not true) to 2 (Very True or Often True), asking caregivers to pick the most 
appropriate statement for their child. Total raw scores are used in the present analysis and can be 
calculated by summing the responses on all 11 items. These items have shown both strong 
internal consistency, (α=.82), and test-rest reliability of .90 (Achenbach, 2001). These items also 
showed good internal consistency within the current sample (α = .756). 
Neither the Rule-Breaking or Aggressive behavior scales adequately assessed behavior 
associated with the classroom environment, therefore, 11 items chosen from each are used to 
operationalize behavior problems. The total raw scores of these items are used in the current 
analyses. These items demonstrated strong internal consistency (α = .862). However, high 
internal consistency does provide an indication of the scales validity to measure a construct; e.g. 
11 versions of the same question will have excellent internal consistency, but will be less valid 
than a scale with lower internal consistency that covers more aspects of the phenomena. Thus, 
precautions were taken to choose items measuring several different problematic behaviors 
associated with the classroom.  
Lifeline. The lifeline is composed of specific items of interest implemented after the 
ABACAB project commenced. It was developed by the committee in order to gain additional 
information on the sample. Topics within the lifeline include basic demographics, complications 
at birth, school adaptation, peer relations, family relations, legal history, history of abuse, 
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Psychiatric treatment history, and medication history. The school adaptation section in the 
Lifeline contains grade point averages (GPA) for previously completed grades. GPA was 
recorded 0 (Failing) through 4 (4.0/A Range) with half marks for grade averages between 
traditional letter grade distinctions. Current grade point average was coded as the most recent 
report of grades. 
Mood Severity. Caregiver responses on the General Behavioral Inventory (P-GBI) were 
used to assess youth’s mood symptoms. The P-GBI consists of 73 items, rated on a scale of 0 
(never) to 3 (very often), which provide sum scores for depressive symptoms (46 items) and 
hypomanic/biphasic symptoms (28 items). The P-GBI shows excellent internal consistency 
(Youngstrom et al., 2004). In the current study, the P-GBI demonstrated high internal 
consistency (depression scale α=.94, hypo/biphasic scale α=.91). 
Procedure  
 Institutional review boards approved all procedures used. Caregivers and adolescents 
provided written consent/assent prior to completing the diagnostic interview. Interviews were 
administered separately with the same interviewer, who utilized re-interview and clinical 
judgment if there were discrepancies between the two informants. Index tests and rating scales 
were completed independently between sessions and scored after the completion of the interview 
in order to keep the KSADS diagnosis blind to the content of the rating scale. Interviews 
established a high level of inter-rater reliability (kappa=1.0 at the diagnostic category level). All 
participants completed mood scales regardless of presenting problem or diagnosis. The same 
interviewers staffed both sites (n=4 predoctoral interns, 3 PhDs, 1 MA, and 2 psychology BA 
raters). 
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 The present investigation was approved as a secondary analysis of de-identified data. 
Permission to access the ABACAB dataset was granted by the principal investigator, Dr. Eric 
Youngstrom, specifying that there will be no distribution, publishing, or presenting of the data 
from ABACAB without his approval. 
 The data used for analysis within the present study was obtained by an extensive 
examination of the database for valid measures of school functioning. The sections of interest 
included 1) the social and behavioral problem scales in the CBCL, 2) current GPA as recorded in 
the Lifeline, and 3) ratings of mood symptoms from the P-GBI. These measures operationalize 
three domains related to school functioning: social problems, behavior problems, and academic 
achievement, including the current mood symptoms of these youth. Table 2 shows the mean 
scores for the psychiatric disorders on each domain of school functioning. 
Results 
Preliminary Analyses 
 Regression analyses included age and sex as a covariate due to previously documented 
differences in the relevant domains of functioning (e.g., Goldstein et al., 2009). Boys had lower 
current grade point averages (t(309)=3.17, p=.002) and more caregiver reported problems in 
behavior, t(309)=-2.82, p=.005. Boys and girls had similar levels of reported social problems, 
t(309)=0.45, p=.648. Because of these differences, female status served as a covariate in the 
regression analyses. Table 3 includes the correlation matrix amongst the primary measures of 
interest for the current study. 
Aim 1: Comparison of School Functioning in youth with BPSDs, ADHD, and UD 
 Hierarchical regression analyses tested whether a diagnosis of BPSDs, ADHD, and UD 
predicted academic performance, social problems, and behavior problems after controlling for 
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age and gender. Table 4 summarizes the change in R squared for each step, and part correlations 
in the final block. Further, the Bonferonni-Holm Stepdown Correction (1979), a method used to 
counteract the problem of multiple comparisons by avoiding Type I Errors, assessed the 
significance of all ps<.05. There are a few variations in how to determine the adjustment value of 
k; in the present investigation, k was computed by multiplying the three primary predictor 
variables by the number of regression models; thus, k=9. All ps< (.05/9 = .005556) maintained 
significance even under a simple Bonferroni correction. 
1.1 Academic Performance The overall model was significant F(5,305)=4.14; p<.001, 
accounting for 6.4% of the variance in current grade point average. Among the diagnostic 
variables, ADHD was the only significant incremental predictor of worse academic performance. 
Although bipolar status had a negative association with GPA, it was not a significant predictor in 
the final regression. A z test of the equality of regression coefficients (Paternoster, Brame, 
Mazerolle, & Piquero, 1998) indicated that ADHD significantly explained more variation in 
academic performance than a diagnosis of UD, p=.009. No significant differences existed 
compared to BPSDs. As described in the preliminary analyses both gender and age explained 
significant variance in academic performance.  
1.2 Social Problems The overall model accounted for significant variance in caregiver 
reported social problems, R
2
=0.16, F(5,305)=11.27, p <.001. Investigation of the coefficients 
revealed that a diagnosis of BPSDs predicted significantly higher social problems, B=1.98, 
p=.001, and so did a diagnosis of ADHD, B=1.37, p=.005. Whether or not an adolescent had UD 
did not explain significant variance, however, B=0.97, p=.058. As Table 4 shows, UD was 
associated with fewer social problems, showing a trend towards a significant suppressor effect in 
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the regression model. The majority of this change was due to the addition of BPSDs in the final 
block.  
1.3 Behavior Problems The overall model was significant, R
2
=.31, F(5, 305)=29.97, 
p<.001, and the psychiatric disorders accounted for 16% of the variance after covarying for 
gender and age. In the final block, ADHD had the greatest association with reported behavior 
problems, B=3.61, p<.001, followed by BPSDs, B=2.74, p<.001. Further, BPSDs and ADHD 
predicted more variance in reported behavior problems than a diagnosis of UD, ps<.001. There 
were no significant differences between ADHD and BPSDs.  
Aim 2: Current Mood Symptoms as Mediators of Impairment in School Functioning as 
Predicted by a Diagnosis of BPSDs 
 A multiple mediation model (Preacher & Hayes, 2008) determined whether current 
(hypo)manic and depressive symptoms mediated the effect a diagnosis of BPSDs had on each of 
the domains comprising school functioning, after controlling for age and gender. Bias-corrected 
(BC) intervals indicated the presence of indirect effects. BC intervals serve as empirical, 
nonparametric approximations of the sample distributions of the indirect effects of interest; 
experts recommend BC intervals in order to deal with multivariate normality associated with the 
products-of-coefficients strategy in multiple mediation models (Preacher & Hayes, 2008). 
2.1 Academic Performance. As Table 5 shows, current caregiver reported (hypo)manic 
and depressive symptoms did not mediate the effect of BPSDs on academic performance when 
taken as a set. The total and direct effects of BPSDs on academic performance were -.36, p=.052, 
and -.21, p=.291, respectively. Although the total indirect effect was not significant, investigation 
of the specific indirect effects revealed that current (hypo)manic symptoms explained part of the 
total effect of BPSDs on academic performance. Current depressive symptoms did not contribute 
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to the indirect effect above and beyond (hypo)manic symptoms. Further, examination of the 
pairwise contrasts of the indirect effects showed that the specific indirect effect through 
hypomanic/biphasic symptoms was larger than the specific indirect effect through depression 
symptoms, with a BC 95% CI of -.86 to -.11. 
2.2 Social Problems. There was a total indirect effect of current mood symptoms on 
reported social problems; however, the BC intervals of the specific indirect effects both contain 
zero. Therefore, neither polar mediated this relationship when controlling for the effects of the 
other. Interestingly, all individual pathways for the depression symptoms reached significance, 
ps<.05, indicating mediation in the “causal steps” approach. This provides further evidence of 
the importance in testing specific indirect effects in multiple mediation models (Preacher & 
Hayes, 2008).  
2.3 Behavior. Taken as a set, current symptoms partially mediated the effect of BPSDs 
on caregiver reported behavior problems. The total and direct effects of BPSDs on behavior 
problems were B = 3.78, p <.001, and 1.96, p=.006, respectively. The total indirect effect 
through both mediators explained almost half of the total effect. However, examination of the 
specific indirect effects showed that while (hypo)manic symptoms mediated the relation between 
BPSDs and behavior problems, current depressive symptoms suppressed this effect. The 
pairwise contrasts of the indirect effects show that the specific indirect effect through 
(hypo)manic symptoms was larger than the specific indirect effect through depression symptoms. 
Discussion 
 The purpose of the current study was to examine academic performance, behavior 
problems, and social problems in youth with bipolar spectrum disorders (BPSDs) as compared to 
youth with other psychopathology. Additionally, the current study investigated the ability of 
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mood symptoms to explain the impairment in school functioning experienced by youth with 
BPSDs. Youth with BPSDs typically had impairment in each domain of school functioning. 
However, a diagnosis of ADHD was the best overall predictor of poorer academic functioning 
across domains. When affective symptoms were taken into account, (hypo)manic symptoms 
were particularly problematic for academic performance and behavior problems in BPSDs, while 
depressive symptoms were more intact functioning in models that also controlled for hypomanic 
symptoms. 
 In comparison with other psychiatric disorders, youth with BPSDs maintained similar 
levels of impairment as compared to peers with ADHD, and significantly more impairment than 
those with UD. Multivariate analyses indicate that having a child with BPSDs was the best 
incremental predictor of higher reported social problems, and explained a significant amount of 
variance in reported behavioral problems. This is consistent with an increasing literature which 
indicates that these youth experience marked social deficits (Geller et al., 1998; Geller et al., 
2000; Goldstein et al., 2006; Goldstein et al., 2009; Kennan-Miller & Miklowitz, 2011; McClure 
et al., 2005.). Further, given the extensive literature investigating social impairment in ADHD 
(Hoza et al., 2005), the current study indicates that social functioning may be highly 
compromised in youth with BPSDs, who experience the same, if not more, problems in social 
relations as those with ADHD. Considering that friendships and social support are important in 
promoting cognitive and emotional development (Newcomb & Bagwell, 1995), it seems that 
social problems may further prevent these youths from coping with neurological deficits inherent 
to the disorder, which may in turn affect academic performance. Given the negative association 
between social problems and academic performance in the current study, further research 
elucidating this relationship may be important in improving the QoL of adolescents with BPSDs. 
SCHOOL FUNCTIONING IN BPSD   24 
 
Our findings about academic impairment were more complex than our original 
hypotheses. After controlling for demographic and clinical variables, the relationship of 
impairment for youth with BPSDs appears to be due to other factors associated with the disorder 
rather than persistent or trait-like characteristics of the diagnosis itself. For instance, although 
BPSDs had the lowest average GPA in comparison to ADHD and UD, having a diagnosis of 
BPSDs did not predict lower academic performance. Neurocognitive studies have shown that 
bipolar subjects with comorbid ADHD performed worse on tasks assessing attention and 
executive function than patients with bipolar disorder alone (Pavuluri et al., 2006). Therefore, 
given the importance of these abilities in the school environment, and previous support that 
attentional difficulties are directly related to lower performance in mathematics (Lagace et al., 
2003; Pavuluri et al., 2008), it may not be the diagnosis of BPSDs that explains why these youth 
report lower overall GPAs. Instead, the academic impairment previously attributed to BPSDs 
could be partly due to the presence of comorbid ADHD. It is possible that there are additive 
effects of executive functioning difficulties associated with BPSDs alone combined with 
cognitive impairments associated with ADHD, potentially resulting in further debilitation. The 
results from the current study roughly support this implication, in that ADHD was the only 
significant predictor of worse academic performance and the association between BPSDs and 
performance decreased when it was entered in the model. This indicates that youth experiencing 
this presentation may be especially in need of academic help.  
Another factor that may have resulted in BPSDs not being a significant predicator of 
variation in academic performance is due to the age of the sample. BPSDs are considered 
neurodegenerative disorders. Given the relative low age of this sample, these youth may still 
maintain relatively intact levels of functioning. Consistent with this, Goldstein and colleagues 
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found that older adolescents performed significantly worse on several measures of functioning 
than younger ones (2009). Their results also showed this effect over and above early onset, 
which is often associated with a worse trajectory for the disorder.  
Although no clear comparison can be made between BPSDs and UD, given that a 
diagnosis of UD was associated with better academic performance, the current study does appear 
to support previous implications that youth with BPSDs experience greater academic impairment 
that those with UD (Lewinsohn et al., 1995). This may be partly due to the impairing effects 
(hypo)manic symptoms have on academic performance. Additionally, given that GPA is an 
inclusive measure of performance composed of various factors, increased behavioral problems 
may put youth with BPSDs at a lower level of achievement due to related factors, such as more 
absences from the classroom and greater impulsive and disruptive behavior (Doerfler et al., 2011; 
Biederman et al., 2000; Wozniak et al., 1995). Further investigating the problems these youth 
have in the classroom environment and the way they respond to standard behavioral 
consequences is important to understanding the best way to accommodate these youth in the 
educational system.  
It is important to acknowledge the current findings that (hypo)manic symptoms, in 
comparison to depression symptoms, may have a significant role in explaining lower academic 
performance among youth with BPSDs. However, the direct interpretation of the mediation 
model on caregiver reported behavior problems may cause confusion. In this respect, 
(hypo)manic symptoms appear to be problematic for these youth, whereas depressive symptoms, 
in comparison, seem to be somewhat “beneficial” for classroom behavior. The current findings 
that (hypo)manic symptoms mediate the effect of BPSDs on caregiver reported behavior 
problems is consistent with the conception that symptoms of mania are often “garlic” symptoms 
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– they tend to bother everyone else (Freeman, 2011). Therefore, it could be the case that treating 
(hypo)mania will result in lower reported problem behaviors. However, it is also important to 
consider the effect depression may have on the individual in the absence of (hypo)mania. Prior 
research suggests that co-occurring (hypo)mania may improve the low self-concept and high 
levels of anxiety associated with depression (Van Meter, 2013). Further, Van Meter and 
colleagues show that clinician-rated depression scores predicted lifetime active suicidal ideation, 
ideation with method in mind, and ideation with intent (2013). Thus, focusing treatment on 
(hypo)manic symptoms may further expose youth with BPSDs to the “dark perceptions” 
associated with depression. Moreover, “biphasic” symptoms -- with manic and depressive 
characteristics -- were included in the (hypo)manic category. These mixed symptoms are 
common among youth with bipolar disorders (Algorta, 2011; Van Meter & Youngstrom, 2013). 
Therefore, future research examining the influence of affective symptoms on youth with BPSDs 
should not only consider both parent and youth report, but it should also tease apart the specific 
effects between mood presentations and their interaction. 
Limitations include that the measurement of mood symptoms was cross-sectional. 
Prospective data would help establish whether mood symptoms play a causal role in academic 
decline. Reciprocal effects are also possible, as academic failure might be a significant source of 
stress, potentially worsening underlying mood disorders. Second, the number of bipolar spectrum 
cases was too small to support analysis of subtypes. Given the distinctions in mood symptom and 
episode presentations across the spectrum, it might be important to understand if these influence 
the adolescent’s performance in the school environment. However, there is evidence that 
functional impairment may not differ across the continuum (Goldstein et al., 2009). Third, the 
report of social and behavioral problems relied solely on the caregiver’s perspective. These 
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reports might be overly sensitive considering the frequent interaction between youth and parent. 
Caregiver, teacher, and youth report show only moderate correlation (Achenbach, McConaughy, 
& Howell, 1987). Lastly, the behavior problems scale used here was carved from an existing 
measure, and has not been replicated in other samples. Thus the individual problem behaviors 
may favor specific externalizing tendencies, masking problematic behavior associated with 
internalizing disorders. However, these items were selected in part to measure school-related 
behavior problems, which highly correlate with externalizing behaviors.   
This is one of the first studies to investigate current mood symptoms as an explanation of 
the effect a diagnosis of BPSDs has on several domains of school functioning. The results 
suggest BPSDs in youth are associated with severe impairment in academic performance, social 
interactions, and adhering to behavioral guidelines. These difficulties appear significantly worse 
than those experienced by youth with UD, and comparable to those with ADHD. Further, 
approximately half of the magnitudes of the total effects in academic, social, and behavioral 
domains are explained by current mood presentation. Mood symptoms can be moderated through 
psychotherapy and pharmacotherapy. Findings suggest improvements in mood may be one way 
to address school problems in youth with BPSDs. Future research on the problems bipolar youth 
experience in academic settings could extend this work in a variety of ways. These include 
charting mood presentations longitudinally in order to better understand the way current affective 
symptoms influence these youth. Comparing different symptom presentations --e.g., manic, 
(hypo)manic, mixed, and depressed -- will help clarify the extent to which symptom polarities, 
and their interaction, result in subsequent functional impairment. The current study could also be 
extended by investigating whether or not these domains are causally related. Establishing 
directionality of these effects could lead to clinical implications: For example, if more behavior 
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problems result in poorer academic functioning and more problems in social relationships, 
reducing (hypo)manic symptoms could indirectly improve functioning across all domains. 
Ultimately, it would be valuable to extend findings to improve treatment and prevention methods. 
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Table 1 
Demographic Characteristics (N =311) 
Variable Bipolar Spectrum Attention-Deficit Unipolar 
Gender  
    Male 
    Female                                
             
         55.4% 
         44.6% 
 
        69.9% 
        30.1%  
 
    44% 
    56% 
Ethnicity 
    Caucasian 
    African-American 
    Other 
     
        24.8% 
        66.9% 
         8.3% 
 
        42.9% 
        39.3% 
        17.9% 
 
   22.6% 
   67.9% 
    9.5% 
Age in years                           11.48(3.13)      9.99 (3.07) 12.17(3.14) 
Comorbid Diagnoses 
    Bipolar Spectrum             
    Attention-Deficit 
    Unipolar 
    Disruptive 
Behavior     
  
  100% 
       69.6% 
         0% 
       58.9% 
 
       20.2% 
       100% 
       19.2% 
       67.4% 
 
     0% 
    44% 
   100% 
   46.4% 
Note. Bipolar Spectrum includes Bipolar I & II, Cyclothymia, and Bipolar Not-Otherwise-Specified. 
Disruptive Behavior includes Oppositional Defiant Disorder and Conduct Disorder. Diagnostic groups 
were determined by presence of any comorbid disorder, such that if a child had an Attention-Deficit 
Disorder and a Bipolar Spectrum Disorder they were included in both diagnostic groups.
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Table 2 
School Functioning by Diagnosis, M(SD). 
School 
Functioning 
  Bipolar Disorder 
(n=56) 
Attention-Deficit 
(n=193) 
Unipolar Depression 
(n=84) 
Academic 
Performance 
1.70 (1.21) 1.78 (1.22) 2.13 (1.23) 
Social 
Problems 
7.75 (4.03) 7.21 (4.00) 6.21 (4.21) 
Behavior 
Problems 
       13.98 (4.73)  13.34 (4.47) 9.11 (5.18) 
Note. Academic Performance is care-giver reported grade point average of the last grade completed.  
Social and Behavior problems are raw scores based on caregiver report. High scores on each of the 
problem variables indicate more of each construct. Therefore, a higher score on “Social Problems” 
indicates poorer functioning. 
[Social Problems, Behavior Problems; Achenbach, 2001].
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Table 3. 
Correlations Among Study Variables 
 Bipolar 
Spectrum 
Attention-
Deficit 
Unipolar 
Depressive 
Academic 
Performance 
Social 
Problems 
Bipolar Spectrum Dx 
-     
Attention-Deficit Dx 
.07 -    
Unipolar Depressive Dx 
-.29* -.23* -   
Academic Performance 
(GPA) 
-.09 -.17* .11 -  
Social Problems 
.16* .26* -.03 -.12* - 
Behavior Problems 
.23* .47* -.26* -.30* .55* 
*p<.05, two tailed 
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Table 4. 
Hierarchical Multiple Regression Analyses Predicting School Functioning from diagnosis of a Bipolar Spectrum Disorder. 
 
Academic Performance Social Problems Behavior Problems 
Predictor ∆R2 Part r ∆R2 Part r ∆R2 Part r 
Step 1 (2 df): 
      
Control Variables
a 
.03*  .10*  .16*  
Step 2 (2 df): 
      
Unipolar  .03  .10  -.07 
Attention-Deficit .03* -.15* .02* .15* .12* .29* 
Step 3 (1 df): 
      
Bipolar Spectrum .01 -.07 .03* .18* .03* .19* 
Note. 
a
Control variables included gender and age. *p<(.05/k), Bonferroni-Holm Step-Down Correction (1979). Control  
variables were not taken to represent k. 
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Table 5. 
Mediation of the Effect of Bipolar Spectrum Disorders on School Functioning Through Current Depressive and Hypomanic  
Mood Symptoms 
 Academic Performance Social Problems Behavior Problems 
 
Point 
Estimate 
BC 95% CI 
Point 
Estimate 
BC 95% CI 
Point 
Estimate 
BC 95% CI 
Indirect Effects Lower Upper Lower Upper Lower Upper 
TOTAL -.15 -.32 .014 1.19 .60 1.79 1.83 1.05 2.62 
Hypomanic Symptoms -.30 -.56 -.09 .63 -.13 1.53 3.14 2.12 4.35 
Depression Symptoms .15 -.02 .33 .55 -.03 1.37 -1.31 -2.20 -.64 
CONTRAST          
Hypomanic vs. 
Depression 
-.45 -.86 -.10 .08 -1.33 1.47 4.45 2.87 6.37 
Note. BC: bias corrected; 5,000 bootstrap samples. This model controls for the effect of gender and age. 
